Introduction: there is little scientific evidence on the relationship between maternal quality of life and type of infant feeding. The purpose of this study was to determine if there were differences in mother's quality of life by type of infant feeding. Material and methods: longitudinal prospective study with 364 women who gave birth at a public hospital at Madrid, Spain, between February and October 2013. To be included, the participants had to be a healthy primigravida aged 18-45 years who gave birth to a healthy newborn with a gestational age between 36 and 42 completed weeks, regardless of birth type. The hospital interviews were performed between 36 and 48 hours post partum in women who had case of vaginal/instrumental births and 60-72 hours post partum for women who had a caesarean birth. Telephone interviews were conducted at the sixth week and sixth month post partum, and included the SF-36 to measure quality of life. SF-36 scores were compared between breast feeding and artificial milk feeding. We also analysed the longitudinal change in SF-36 scores in both groups. Results: at the sixth week post partum, regardless of the infant feeding modality, an increased mental health score was recorded for mothers who reported that their children ate and slept well and for those who did not go to the emergency hospital service because of concern over their baby's health. No significant differences in quality of life were found between the two groups at six months post partum. Between the sixth week and sixth month post partum, quality of life improved significantly in both groups. Discussion: at the sixth week post partum, the proportion of children who ate and slept well and did not have to attend in an emergency hospital service was higher in the breast feeding group. This observation was associated with greater maternal quality of life. This positive indirect relationship between breast feeding and quality of life should be considered an additional maternal health benefit in the short term. (J.M. Triviño-Juárez). Please cite this article as: Triviño-Juárez, J.M., et al., Quality of life of mothers at the sixth week and sixth month post partum and type of infant feeding. Midwifery (2015), http://dx.
Introduction
Breast feeding is the most natural and healthy form of infant feeding during the first years of life (Mortazavi et al., 2014a) . The benefits it provides for maternal and infant health in the short and long terms (Ladomenou et al., 2010; Tarrant et al., 2010 ) are maximised when the child is breast fed exclusively (Kramer and Kakuma, 2004) . The World Health Organization (WHO) recommends exclusive breast feeding during the first six months of life and breast feeding complemented by appropriate foods until two years of age or older (WHO, 2003) .
There is evidence that breast feeding promotes the bond between mother and child as well as the psychological well-being of children (Reynolds, 2001; Rao et al., 2002; Feldman and Eidelman, 2003; Chen et al., 2007) . For many women, breast feeding is a significant element in the experience and expertise of motherhood (Schmied and Lupton, 2001; Zubaran and Foresti, 2011) , and many mothers successfully breast feed their children despite difficulties in starting breast feeding . For others, however, the breast feeding experience can be disruptive and unpleasant (Schmied and Barclay, 1999; Schmied and Lupton, 2001) and coping with associated problems, such as perception of insufficient milk supply, nipple and/or breast pain, difficulty combining childcare and housework with breast feeding in the early post partum weeks, may be difficult from both a physical and an emotional standpoint (Schmied and Barclay, 1999; Mortazavi et al., 2014a) .
Other factors that influence how mothers experience breast feeding include the baby's health, relationships with family, socioeconomic status, and living conditions (Zubaran and Foresti, 2011) as well as employment status. In addition, during the post partum and breast feeding periods, mothers tend to experience significant changes in their physical and emotional health that may interfere with the continuity of breast feeding (Zubaran and Foresti, 2011) .
Health-related quality of life is a broad concept that includes both physical and mental aspects (Schwartzmann, 2003) . It is a construct based on the degree of satisfaction of a person with his or her physical condition, emotional state, and family and social life and on the meaning the individual attributes to his or her life (Schwartzmann, 2003) . While there is a large body of literature on quality of life in the postpartum period (Jansen et al., 2007; Torkan et al., 2009; Mogos et al., 2013) , there is little scientific evidence on possible changes in quality of life experienced by mothers during infant feeding. However, there are many factors that can interfere with quality of life and the experience of breast feeding, including sociodemographic, health and cultural (Kelly et al., 2006; Chen et al., 2007 Chen et al., , 2011 Zubaran and Foresti, 2011; Mortazavi et al., 2014a) .
In Spain, women are followed by a gynecologist, midwife or primary care physician during pregnancy, having at least three monitoring visits. The vast majority of women gives birth at public hospitals or private clinics, and most deliveries are medicalized. The rate of caesarean sections and episiotomy was 26. 3% and 43%, respectively, in 2010 (EURO-PERISTAT, 2013) . For vaginal/instrumental births and caesarean births, if the mother and infant are healthy, they usually stay at the hospital for 48 hours after birth (72 hours after a caesarian section). The mother receives a scheduled review, performed by the primary care midwife between seven-ten days post partum. There is also a scheduled review of the newborn, conducted by the primary care paediatrician, within the first week of life, followed by monthly reviews. Maternity payed leave for working mothers is 16 weeks for women with non-multiple births (Castro-García and Pazos-Morán, 2007) . After this time, working mothers have several options: some extend their maternity leave with unpaid leave, whereas others return to work full-or part-time. The care of the infant when the mother is working is provided at a daycare centre or at home by a housemaid or grandparents. These cultural aspects should be taken into account when studying the mother's quality of life in relation to infant feeding options.
In 2013, in Spain, the average age of mothers who gave the first birth was 30.42 years old (INE, 2013b) . The 2011-2012 National Health Survey reported that the proportion of children who were fed exclusively with breast milk at six weeks was 66.19% (INE, 2013a) . The 2012 Annual Report of the National Health System presented that the proportion of children fed at six months with breast milk exclusively and in combination with artificial milk or other foods was 47% (Ministerio de Sanidad, 2012). At the 6th
week post partum (and also the 6th month), the proportion of children who were fed exclusively with breast milk, breast milk in combination with infant artificial milk and exclusively with infant artificial milk was similar in the different socio-economic levels (INE, 2013a) .
Therefore, we explored differences in quality of life between the sixth week and sixth month post partum in mothers who chose different types of feeding. We also studied the quality of life of each group between the sixth week and sixth month post partum using a longitudinal approach. To our knowledge, this is the first longitudinal study on the relationship between quality of life and type of infant feeding.
Material and methods

Design
We performed an observational, longitudinal, prospective study.
Participants
The participants were women who gave birth at Gregorio Marañon Maternity Hospital, a public hospital in Madrid, Spain. This hospital is in accreditation process by the Initiative for the Humanizing of Assistance for Birth and Breastfeeding (IHAN), part of the international project 'Baby Friendly Hospital Initiation', promoted by WHO and UNICEF (WHO & UNICEF, 2009 ).
The recruitment was performed between February and October 2013, and the number of women that fulfilled the inclusion criteria was 378. They were invited to participate in the study, but 14 refused. So, the initial study sample was comprised of 364 women.
The selection was made using non-probability convenience sampling. To be included, the women had to be a healthy primigravida aged 18-45 years who gave birth to a healthy newborn with a gestational age between 36 and 42 completed weeks, regardless of the type of birth. The screening of healthy mothers and newborns, for their recruitment, was based on the hospital interview (we asked about medical, surgical, psychiatric and psychological history and use of medication) and review of their hospital records. In addition, women had to be able to speak Spanish. Women who had given birth to a healthy newborn but whose child was subsequently admitted to the neonatology unit were excluded.
Comparison groups
Considering the WHO criteria for infant feeding practices (WHO, 2008), we defined two study groups at six weeks and six months: at the sixth week, the breast feeding group consisted of mothers who were breast feeding exclusively and mothers who combined breast feeding with one or more intakes of artificial milk feeding; the artificial milk feeding group consisted of mothers who fed their children exclusively with infant artificial milk. At the sixth month, these criteria were maintained with the possibility, in one group or the other, of including liquid food or semi-liquid foods other than breast feeding and infant artificial milk.
Data collection and instruments
The recruitment of women and the administration of the hospital interviews were conducted by two doctors, a midwife and a hospital nurse, at Gregorio Marañon Maternity Hospital. The hospital interview was performed between 36 and 48 hours post partum in case of vaginal/instrumental deliveries and 60 and 72 hours post partum for caesarean, in their usual hospital room, respecting their privacy and in the strictest confidentiality. Telephone interviews of the sixth week and sixth month were performed indistinctly by a doctor and a hospital nurse. All of them were trained by conducting simulated interviews and phone calls. We performed a pilot study of the hospital interview and telephone interviews of the sixth week and sixth month, with women recruited during the first two weeks of the study. These women were included in the total sample for analysis, because after the pilot study no changes in the design of the questionnaires were required.
During hospitalisation, we obtained demographic data (age, nationality, employment status before childbearing, socioeconomic status, and living with a partner) and recorded the type of birth, the weight and sex of the newborn. We also asked the mothers if they had initiated breast feeding, without distinguishing in the question whether it was exclusive breast feeding or breast feeding in combination with artificial milk feeding.
To determine the socio-economic level, mainly derived from the occupation, we used the classification proposed by the Group on Social Determinants of the Spanish Society of Epidemiology from the National Classification of Occupations of 2011 (Domingo-Salvany et al., 2013) , which contains seven levels: Level I: Directors and managers of establishments Z10 employees and professionals with university degrees; Level II: Directors and managers of establishments with o10 employees and professionals with university degrees and other technical support professionals, athletes, and artists; Level III: Intermediate occupations (employees, administrative and professional staff who support the public administration and other services); Level IV: Self-employed; Level V: Supervisors and workers in skilled technical occupations; Level VI: Primary sector and skilled and semiskilled workers; Level VII: Unskilled workers.
Socio-economic level was based on the income and occupational class of each member of the household (mother and partner). 'Respect to the income, we asked for: which incomes are higher, the mother's or the partner's?' So, if the mother's income was higher, then the socio-economic level attributed to her was that corresponding to her occupation. If her partner's income and socioeconomical level were higher, then the socio-economic level attributed to the mother was that of the partner.
At the sixth week and sixth month post partum, we asked the mothers if the newborn ate well and slept well ('does the baby sleep well?', 'does the baby eat well? with a yes/no answer option) and type of infant feeding. Respondents were also asked if they went to the emergency services of primary health care or hospitals (publics or privates) for problems affecting the mother and/or child (regardless of the scheduled reviews of the mother or newborn). We asked whether or not they had formal and family support for childcare and housework, too. Furthermore, the 36-item general health Short-Form questionnaire (SF-36) and the Edinburgh Postnatal Depression Scale (EPDS) were administered.
To measure quality of life, we used the Spanish version of the SF-36 (Alonso et al., 1995) . The SF-36 is a generic scale useful for assessment of quality of life in the general population and in specific subgroups, it has been widely validated in Spain and has shown good reproducibility and validity (Alonso et al., 1995; Vilagut et al., 2005) . It is intended for people aged Z14 years and can be self-administered or administered by telephone interview (Ware et al., 1993; Vilagut et al., 2005) . It consists of 36 items and covers eight dimensions: physical function; role physical; bodily pain; general health; vitality; social function; role emotional; and mental health. These eight dimensions are summarised in the physical component summary and mental component summary. Scores range from 0 to 100, so that the higher the score, the better perceived quality of life.
For screening for depression post partum, we used the EPDS, a questionnaire designed and validated by Cox (Cox et al., 1987) . It consists of 10 items with four options as answers which are scored from 0 to 3, according to the increasing order of severity of symptoms and a score range of 0-30. The validated Spanish version lets us to suspect post partum depression with values Z11 (Garcia-Esteve et al., 2003) . While administration by telephone interview is not validated, the EPDS scale had acceptable internal consistency in our study, with a Cronbach α of 0.77 and 0.79 at six weeks and six months, respectively.
Ethics
All women gave their written informed consent to participate. The study was approved by the Clinical Research Ethics Committee of Hospital General Universitario Gregorio Marañon, Madrid, Spain.
Statistical analysis
Descriptive statistics were used for quantitative and qualitative variables. The t-test or χ 2 test was used to detect differences in sociodemographic variables, clinical variables, and HRQOL between the breast feeding and artificial milk feeding groups.
In variables whose distribution differed between the groups, the interaction was studied to investigate differences in the relationship between the type of feeding and the SF-36. For those dimensions of the SF-36 in which a statistically significant difference between the groups was observed, we performed an analysis of covariance adjusted for maternal age, employment status before childbearing, socio-economic status, newborn sex, and mode of birth (Chen et al., 2007; Chuang et al., 2007; de Tychey et al., 2008; Bai et al., 2015) . Variables whose distribution differed significantly between the groups were also included in the model.
A paired t-test was performed to investigate the longitudinal change in SF-36 scores between the sixth week and sixth month post partum of each group (breast feeding, artificial milk feeding). Moreover, the time-group interaction was analysed to determine whether the longitudinal change in SF-36 scores differed depending on the group. Statistical significance was set at p o0.05. The analysis was performed using SPSS version 22 and Epidat version 3.1.
Findings
Participants
The number of participating women, recruited at the hospital, was 364. At sixth week post partum, 337 women answered the telephone interview (92.60%). The sample that completed the follow-up of six months post partum comprised 308 women (84.62% of the initial sample). From the sample of women that completed the follow-up, 76.30% (n ¼ 235) were Spanish, with a mean age of 32.05 (SD: 5.28) years. A total of 297 women (96.40%) lived with a partner. Before childbearing, 74% (n ¼ 228) were actively employed. In terms of socio-economic level, the largest proportion of the sample was grouped into levels I (30.20%), II (15.90%), and III (24%). Birth was vaginal in 52.90% (n ¼163), instrumental in 26% (n ¼80), and caesarean in 21.10% (n ¼65). The average birth weight was 3206 g (SD: 396.56), and 52.60% of children (n¼ 162) were male. At discharge, 99% (n ¼305) of women had started breast feeding. In the analysis of the differences between groups that completed and not the six month follow-up, we found a significantly higher proportion of women who lived with a partner in the group that completed the followup (p o0.001).
Differences between the groups at 6th week
At week six 57.80% (n ¼178) of mothers were exclusively breast feeding their children; 28.60% (n¼ 88) did it in combination with artificial milk feeding; 13.60% (n ¼ 42) fed their children exclusively with artificial milk. In the artificial milk feeding group, a significantly higher number of children neither ate well (p ¼0.043) nor slept well (p ¼0.002), compared to the breast feeding group (that includes mothers who breast feed exclusively and mothers who breast fed in combination with artificial milk feeding) (Table 1) . Furthermore, the number of mothers who had used an emergency hospital service (public or private) because of concern over the baby's health was higher in the artificial milk group (p ¼0.016), too. No significant differences were found between the groups in other sociodemographic or clinical variables.
Regarding the SF-36 score, the mental health dimension in the breast feeding group was statistically higher (3.22 points, indicating better quality of life) than in the artificial milk feeding group (p ¼0.025). There were no significant differences between the groups in other SF-36 dimensions or summary component scores (Table 2) .
In the multivariate model (Table 3) , the difference in the mental health dimension score between the groups was no longer statistically significant after controlling for the adjusted variables (p ¼0.738). However, the mental health dimension was 3.07 points lower for mothers who reported that their children did not sleep well (p ¼0.011), 14.92 points lower for those who reported that their children did not eat well (p o0.001), and 2.78 points lower for those who went to the emergency hospital service because of concern over the baby's health (p ¼0.015).
Differences between the groups at 6th month
At the sixth month, breast feeding was exclusive in 12% (n ¼37), in combination with artificial milk feeding in 25% (n¼ 77), or in combination with liquid or semi-solid food in 21.50% (n ¼66). Artificial milk feeding was used exclusively in 26.60% (n¼ 82) and combined artificial milk feeding with liquid or semi-solid food in 14.90% (n ¼46).
With regard to the sociodemographic and clinical differences at the sixth month between women in the breastfeeding group (n=180) and women in the artificial milk feeding group (n=128), women's age in the breastfeeding group was marginally higher than in the artificial milk feeding group (p=0.027) (Table 4 ). More women in the artificial milk feeding group were actively employed at the sixth month (p ¼0.004), and more women in the breast feeding group were unemployed (p ¼0.019). More women in the breast feeding group lived with a partner (p ¼0.033) and belonged to socio-economic level I (p ¼0.011). In addition, in the breast feeding group, a higher proportion of children ate well (p¼ 0.001). No significant differences were found between the groups for the remaining variables.
No significant differences were found between the groups at six months in any of the dimensions of the SF-36 score or summary component scores (Table 2) .
Longitudinal change in SF-36 scores
In the group of women who breast fed between the sixth week and sixth month (n ¼180), a significant increase was observed in physical function (1.30 points; p o0.001), role physical (3.80 points; p o0.001), bodily pain (3.90 points; p o0.001), social function (2.42 points; p¼ 0.003), and mental health (2.40 points; po 0.001) and in the physical health component score (2.50 points; po 0.001) and mental health component score (1.25 points; p ¼0.041). In other words, an improvement was observed in the areas explored (Table 2, Figs. 1 and 2) . In the group of women who maintained artificial milk feeding between the two study periods (n ¼42), a significant increase was observed in the scores for the following dimensions: physical function (1.82 points; p ¼0.005), bodily pain (3.88 points; p ¼0.039), and mental health (5.42 points; p ¼0.001) (Table 2; Fig. 1 ). We also analysed the period of time by group relationship for each dimension (Table 2 ; Fig. 1 ) and the SF-36 components summary (Table 2 ; Fig. 2 ). This relationship was not significant in any case. 
Discussion
It is generally accepted that breast feeding is beneficial for mothers and their children in the short and long terms (Chen et al., 2007; Bai et al., 2015; Mortazavi et al., 2014a) . However, few data are available on the relationship between the type of infant feeding and maternal quality of life (Chen et al., 2007) . The main purpose of our study was to determine whether there were differences in quality of life at the sixth week and sixth month post partum depending on the type of infant feeding and the evolution of quality of life of the mothers in each group. To our knowledge, this is the first longitudinal study to explore the relationship between quality of life and the type of infant feeding at two time points.
All but three women initiated breast feeding at the hospital discharge. Although the socio-economic position can influence this, several studies have shown that one of the most important factors to promote the choice and the beginning of breast feeding is the support by health professionals during hospitalisation (Estévez González et al., 2002; Baztan et al., 2009 ). Our hospital is in accreditation process by the Initiative for the Humanizing of Assistance for Birth and Breastfeeding (IHAN), part of the international project 'Baby Friendly Hospital Initiation', promoted by WHO and UNICEF (WHO & UNICEF, 2009 ). Thanks to this strategy, our professionals are very conscious of promoting breast feeding. This could partly explain why only three women at discharge did not initiate breast feeding.
Although our telephone follow-up is not equivalent to puerperal monitoring by gynecologists and midwives, it is striking that our study had a higher proportion of women who lived with a partner in the group that completed the sixth month follow-up. There is literature that shows that the presence of the partner, not only in pregnancy and childbirth, but also in the postpartum period, supports monitoring of women in the postpartum period and strengthens their bond with their child (Manrique de Lara et al., 2007; Ramírez and Rodríguez, 2014) . Therefore, professionals should consider identifying these situations to reduce the loss of puerperal monitoring of women who do not live with a partner.
At the sixth week post partum, women in the breast feeding group reported better mental health than those in the artificial milk feeding group, although this difference was no longer statistically significant after controlling for the other variables in the multivariate analysis. At the sixth month post partum, the two groups showed similar quality of life in all dimensions and components.
These results contrast with those obtained by Chen et al. (2007) , whose cross-sectional study showed that mothers who breast fed for at least six months had higher quality of life in terms of general health and mental health than mothers who did not breast feed or who had done so for less time. Therefore, breast feeding had a positive effect on the mothers' quality of life. However, this positive effect on quality of life may be caused by factors which favour breast feeding and not breast feeding itself. Several studies show that less stressful childcare and life in general and more social and family support are associated with a longer duration of breast feeding, elements which by themselves are associated with higher quality of life (Isabella and Isabella, 1994; Boettcher et al., 1999; Flacking et al., 2006; Hegney et al., 2008; Kim, 2010) . Regardless of the type of infant feeding, after controlling for the variables of adjustment, the score of the mental health dimension at the sixth week post partum was lower for mothers who attended the emergency hospital service because of concern over the baby's health, for those who reported that their children slept worse, and much lower for those who reported that their children ate worse. Indeed, these circumstances were less frequent at the sixth week post partum in the breast feeding group. The immunisation properties of breast feeding are well known, especially in the prevention of respiratory and gastrointestinal infections during the first months of life (Ibanez et al., 2012) . It has also been suggested that the melatonin provided with nightly breast feeding plays a major role in improving sleep and reducing colic, as compared with children who are fed exclusively with artificial milk (Cubero et al., 2005; Cohen et al., 2012) .
Considering these results, we believe that breast feeding itself does not have a positive direct effect on maternal quality of life, although it does have a positive indirect effect in that it protects children from infections, promotes sleep, reduces colic, and increases appetite, all of which are associated with better maternal mental health.
Six months post partum, more mothers were actively employed in the artificial milk feeding group. This could favour cessation of n Changes in SF-36 scores between the sixth week and sixth month post partum in the group of women who maintained the same type of feeding. † Differences in the SF-36 between the sixth week and sixth month post partum in the group who maintained breast feeding and who maintained artificial milk feeding. breast feeding. Similar findings have been reported elsewhere, indicating that employment is one of the main obstacles when it comes to continuing breast feeding (Johnston and Esposito, 2007; Thulier and Mercer, 2009; Skafida, 2012) . Bai et al. (2015) reported that a later return to work and fewer working hours increase the duration of any form of breast feeding. We observed an improvement in physical and mental health in both groups between the sixth week and sixth month post partum. Although the number of dimensions that improved was higher for the breast feeding group, it is noteworthy that there were no significant statistical differences between the groups in quality of life scores at six months post partum.
Some researchers have reported that the physical performance of women and their perceived level of health and wellness decrease during the pregnancy (Otchet et al., 1999; Haas et al., 2005) . We found that the improvement in quality of life scores in both groups between the sixth week and sixth month post partum can be explained by the gradual recovery of pre-pregnancy status (Mortazavi et al., 2014b) . Perhaps the most relevant indicator of the progress of quality of life is the improvement women experienced between the two time points.
Our study is subject to a series of limitations. First, our sample was obtained using non-probability convenience sampling. One limitation of this type of sampling is the difficult to generalise the results to the population, although is fully useful for exploratory studies, like ours (Hernández et al., 2010) . Generalisation to the population is also limited by the smaller sample size of the group with artificial milk feeding at the sixth week. Second, our sample consisted of healthy primigravidae with healthy newborns who had not been admitted to the neonatology service. Consequently, our findings could differ from those of multigravidas with an underlying disease or children with significant health problems. Socio-economic level: I: Directors and managers of establishments Z 10 employees and professionals with university degrees; II: Directors and managers of establishments with o 10 employees and professionals with university degrees and other technical support professionals, athletes, and artists; III: Intermediate occupations (employees, administrative and professional staff who support the public administration and other services); IV: Self-employed; V: Supervisors and workers in skilled technical occupations; VI: Primary sector and skilled and semiskilled workers; VII: Unskilled workers. Socio-economic level: I: Directors and managers of establishments Z 10 employees and professionals with university degrees; II: Directors and managers of establishments with o 10 employees and professionals with university degrees and other technical support professionals, athletes, and artists; III: Intermediate occupations (employees, administrative and professional staff who support the public administration and other services); IV: Self-employed; V: Supervisors and workers in skilled technical occupations; VI: Primary sector and skilled and semiskilled workers; VII: Unskilled workers; EPDS: Edinburgh Postnatal Depression Scale. Third, as we were unaware of the quality of life of the women during pregnancy, we cannot rule out the possibility that women with good mental health at the sixth week post partum already had good mental health before childbearing. Therefore, it would be appropriate to design new longitudinal studies that also measure the quality of life of women during pregnancy. Fourth, we did not collect data on maternal sleep or whether the mothers slept with their children at night. These factors could affect the type of infant feeding and maternal quality of life (Kendall-Tackett et al., 2011) . Fifth, we did not collect information about whether women expressed breast milk or not. Therefore, it might be interesting that future studies include this aspect in data collection.
In conclusion, and after controlling for adjustment variables, we found no statistically significant differences in quality of life at six weeks post partum between women who breast fed and those who formula fed. Regardless of the type of infant feeding, mental health was found to be better at the sixth week post partum in women who reported that their children ate well and slept well and who attended the emergency hospital service less often because of concern over their baby's health. These findings were characteristic of women who breast fed their babies. No statistically significant differences in quality of life were found between the groups at six months post partum. Physical and mental health improved in both groups between the sixth week and sixth month post partum.
Therefore, we consider our findings to be of interest because they add to the scant scientific evidence available on the relationship between type of infant feeding and quality of life. We observed that breast feeding was indirectly and positively associated with short-term maternal quality of life. Consequently, improved quality of life through the well-being of the child could help to promote breast feeding.
